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[Industrial field of the invention] 

The present invention is directed to a data communication device and, for example, to a 
technique effectively applied to an optical communication modem of an optical communication 
system utilizing infrared-rays for its transmission path. 

[Embodiment] 

Fig. 1 shows a system configuration diagram illustrating an embodiment of an optical 
communication system containing an optical communication modem to which the present invention 
is applied. 

In Fig. 1, the optical communication system of the present embodiment has as its basic 
component an optical communication network ONW1 employing infrared rays for its transmission 
path. Six optical communication modems OMOD are coupled to the optical communication 
network ONW1 via optical communication lines using infrared rays, and to the optical 
communication modems OMOD are connected corresponding terminal devices, i.e., personal 
computers PCI and PC2, work station WS1, XY plotter XYP, gateway GW1 and printer PR1 via 
RS-232C interfaces (RS-232C) respectively. Thus, the terminal devices are coupled to one another 
without using physical cables, to form a single local area network. 

Fig. 2 shows a block diagram illustrating an embodiment of an optical communication 
modem OMOD contained in the optical communication system illustrated in Fig. 1. With reference 
to the drawing, a configuration and operation of the optical communication OMOD of the 
embodiment will be briefly described. Circuit elements constituting each block of the optical 
communication modem OMOD are formed on a few semiconductor substrates in predetermined 
combination, and a plurality of integrated circuit devices comprised of the semiconductor substrates 
as a base are mounted on a common board. 

In Fig. 2, the optical communication modem of the present embodiment has as its basic 
component a communication processing unit NPU by a so-called stored program system. The 
communication processing unit NPU comprises: two channels, i.e., a multi-protocol serial 
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communication interface MSCI and an interface functioning as an asynchronous serial 
communication interface ASCI or a clocked serial input/output interface CSIO; and a DMA (direct 
memory access) controller DMAC. The asynchronous serial communication interface ASCI is 
coupled to a corresponding device, i.e., personal computer PCI or the like via the RS-232C interface, 
whereas the clocked serial input/output interface CSIO is coupled to an EEPROM (read only 
memory capable of electrically deleting/rewriting data) for storing an operation mode, identification 
code or the like of the optical communication modem OMOD. 

The communication processing unit NPU not only conducts protocol control and 
communication control in accordance with a control program stored in the read only memory ROM 
in advance but also controls and manages each part of the optical communication modem OMOD. 
The read only memory ROM consists of a mask ROM or the like having a specified storage capacity 
and stores a control program and fixed data or the like required for protocol control or 
communication control by the communication processing unit NPU. Further, a random access 
memory RAM consists of a static-type RAM or the like having a specified storage capacity and is 
used, as described below, as buffer memory BM or work memory WM functioning as its pointer for 
temporarily storing transmitted data or received data. Still further, switch SW1 includes a break 
switch for halting an operation of the communication processing unit NPU, a re-start switch for 
resuming an operation or the like. The peripheral control unit PEC controls input/output to/from 
the switch SW2 comprising a dip switch, a liquid crystal display LED, buzzer BUZ, optical modem 
MOD or the like from/to the NPU. 

On the other hand, the optical modem MOD modulates the transmitted data supplied from 
the communication processing unit NPU and subsequently outputs the thus modulated data as an 
infrared signal UR from the light emitting part OT to the optical communication network ONW 1 or 
the like and demodulates the received data input from the optical communication network ONW 1 or 
the like via the light receiving part OR and further transfers the demodulated data to the 
communication processing unit NPU. 

As is described above, the random access memory RAM includes buffer memory BM for 
temporarily storing the transmitted data and received data. The buffer memory BM is split in two, 
i.e., a transmitted data buffer TDB for storing transmitted data and a received data buffer RDB for 
storing received data. In the present embodiment, the communication processing unit NPU, as is 
described later, is provided with a function of selectively switching, by means of its own device or in 
accordance with a function of the equipment at the other end or a communication mode, a capacity 
ratio between a region used as the transmitted data buffer TDB of the buffer memory BM of the 
random access memory RAM and a region used as the received data buffer RDB. 
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Fig. 3 shows a flow chart of a first embodiment of buffer allocation process of the optical 
communication modem OMOD indicated in Fig. 2. Further, Fig. 4 is a conceptual diagram for 
explaining the buffer allocation process indicated in Fig. 3. With reference to the drawings, an 
outline and features of the buffer allocation process of the optical communication modem according 
to the present embodiment will be described below. 

As stated above, the optical communication modem OMOD of the present embodiment 
comprises a random access memory RAM and a specified region in the random access memory 
RAM is used as buffer memory BM for temporarily storing transmitted data and received data. 
The buffer memory BM has a specified capacity and its storage region is split in two, i.e., the 
transmitted data buffer TDB for storing transmitted data and a received data buffer RDB for storing 
received data. However, the communication processing unit NPU of the optical communication 
modem OMOD in the present embodiment is provided with a function of selectively switching a 
capacity ratio between the region used as the transmitted data buffer TDB of the buffer memory BM 
and the region used as a received data buffer RDB of the buffer memory BM in accordance with a 
function or communication mode of its own device, that is, the optical communication modem 
OMOD or a terminal device to be connected to the OMOD or the equipment at the other end, that is, 
optical communication modem OMOD as a communication party on the other end or a terminal 
device to be coupled to the OMOD as a communication party on the other end. 

In other words, as is indicated in Fig. 3, the communication processing unit NPU reads an 
identification code ID of its own device from the EEPROM at the step ST 11 and determines a 
function and communication mode of itself on the basis of the read identification code ID at the step 
ST 12. As a result, when the NPU's own device is used as a unit specifically for transmission, a 
capacity ratio between the transmitted data buffer TDB and the received data buffer RDB is made 
100:0 at the step ST13 and as is indicated in Fig. 4 (A), the entire area of the buffer memory BM is 
allocated as the transmitted data buffer TDB. When the NPU is used both as a transmission unit 
and a receiving unit, a capacity ratio between the transmitted data buffer TDB and the received data 
buffer RDB is made 50:50 at the step ST14 and as is indicated in Fig. 4 (B), the storage area of the 
buffer memory BM is split in two, Le., the transmitted data buffer TDB and the received data buffer 
RDB to be allocated. Lastly, when the NPU is used as a unit specifically for receiving, a capacity 
ratio between the transmitted data buffer TDB and the received data buffer RDB is made 0:100 and 
as is indicated in fig. 4 (C), the entire area of the buffer memory BM is allocated as the received data 
buffer RDB. 

On the contrary, when it is determined which device is to be the equipment on the other 
end, the communication processing unit NPU, which made a capacity ratio between the transmitted 
data buffer TDB and the received data buffer RDB 50:50 on the basis of its own device's 
identification code ID, extracts, for example, an identification code ID of the equipment on the other 



•3- 




end from the EEPROM of the optical communication modem OMOD of the equipment on the other 
end via the optical communication network ONW1 at the step ST16. At the step ST17, a function 
and communication mode of the equipment on the other end is determined from the thus extracted 
identification code ID. As a result, when the equipment on the other end is used as a unit 
specifically for receiving, a capacity ratio between the transmitted data buffer TDB and the received 
data buffer RDB is made 100:0 at the step ST18 and the entire area of its own buffer memory BM is 
re-allocated as the transmitted data buffer TDB. Further, when the equipment on the other end is 
used both as a transmission unit and a receiving unit, a capacity ratio between the transmitted data 
buffer TDB and the received data buffer RDB is maintained 50:50 as it is. 
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